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0 PNEUMATIC RADIAL TIRE 

OAbstract: 

50BLEM TO BE SOLVED: To make a tire light in weight securing holding 
ce of a carcass end by holding tire width direction both end parts of a 
rcass layer by a bead core made of a flat steel cord from both the 
rfaces and arranging the length of the flat steel cord along both the end 
rts of the carcass layer. 

)LUTION: Two layers laminated at the inside and outside of carcass 
'ers 2a, 2b are mounted between a pair of left and right bead parts. Each 
the tire width direction both end parts of these carcass layers 2a, 2b is 
Id at the inside of a bead core 3. The carcass layers 2a, 2b are formed 
continuously reciprocating one or plurality of carcass cords between a 
ir of left and right bead cores 3, 3. Both the end parts of these carcass 
'ers 2a, 2b are held by the bead cores 3 winding a flat steel cord 3a by 
iral numbers in a tire peripheral direction from each of both the surfaces, 
us, a tire can be made light in weight, securing holding force of a carcass 
d by the bead cores 3. 
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) and NCIPI are not responsible for any 
nages caused by the use of this translation. 

'his document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated, 
i the drawings, any words are not translated. 



AIMS 



aim(s)] 

aim 1] The radial -ply tire containing air arranged so that a carcass layer may be constructed across between the toes 
Dead of a Uichi Hidari pair, it may put from both sides with the bead core which consists of a flat steel code around 
ich the tire hoop direction was made to wind the tire cross direction both ends of this carcass layer and the major axis 
his flat steel code may be made to meet the both ends of said carcass layer. 

aim 2] The radial-ply tire containing air according to claim 1 whose flat ratios of said flat steel code are 0.4-0.75. 
aim 3] The radial -ply tire containing air according to claim 1 or 2 said whose flat steel code is what has the twist 
lcture (N:2 or more integers) of 1 xN. 

aim 4] The radial-ply tire containing air given in claim 1 said whose flat steel code is what has the open structure 
ich permits internal permeation of coat rubber thru/or any 1 term of 3 . 

aim 5] The radial-ply tire containing air given in claim 1 which the carcass code was made to go continuously 
ween the toes of bead of a Uichi Hidari pair, and formed the carcass layer thru/or any 1 term of 4. 
aim 6] The radial-ply tire containing air given in claim 1 which constructs across a two or more layers carcass layer 
ween the toes of bead of a Uichi Hidari pair, and put the tire hoop direction both ends of at least one-layer carcass 
er from both sides with said bead core thru/or any 1 term of 5. 
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'TAILED DESCRIPTION ___ _______ _ 

stailed Description of the Invention] 
)01] 

eld of the Invention] This invention relates to the radial-ply tire containing air which makes it possible to reduce the 
ight of a bead core and to attain lightweight-ization, folly securing the retention span of a carcass edge with a bead 
•e in more detail about the radial-ply tire containing air which put the tire cross direction both ends of a carcass layer 
tfi the bead core. 
)02] 

escription of the Prior Art] When forming the carcass layer conventionally applied to the general radial-ply tire 
itaining air Hang two or more carcass codes which lengthened beforehand and were arranged on a calender process, 
Ty out rubberizing of the unvulcanized rubber, and it is made a band-like web material. After cutting this rubberizing 
b material at a longitudinal direction in the magnitude by the winding-up height of both ends a little longer than the 
ection die length of a path of an abbreviation carcass layer, the piece of these decision is joined together so that it 
iy become an unit or the perimeter which needs two or more sheets for a tire hoop direction according to tire size, and 
cass material is formed. 

)03] Thus, after moving the prepared carcass material to the forming cycle of the Green tire, twisting it around a 
iping drum and inserting in a bead core subsequently to the both ends of the periphery, the Green tire is fabricated by 
nding up the both ends of carcass material so that a bead core may be wrapped in, and twisting side rubber etc. 
ther. 

)04] However, since the cutting fracture surface of a carcass code was formed in the winding-up edge of the carcass 
tterial after shaping and this cutting fracture surface existed in the tire sidewall section with big deformation in the 
rcass layer fabricated by doing in this way, it was not rare to cause tire failure by the stress concentration to the 
tting fracture surface, then, the object for tire shaping - on the periphery of a core, one carcass code is knit up, a 
rcass layer is formed, and the bead structures (JP,5-212313,A etc.) put from both sides with the bead core which 
nsists of a steel code around which the tire hoop direction was made to wind the both- way clinch section are 
)posed. This bead structure concludes a carcass layer to a bead core according to the shearing force between a bead 
re and a carcass code (drawing resistance), and, unlike the case where the both ends of carcass material are wound up, 
5 cutting fracture surface does not exist in the tire sidewall section. 

305] However, with above-mentioned bead structure, since it was necessary to folly secure the drawing resistance 
tween a bead core and a carcass code, there was a problem that the amount of the steel code used which constitutes a 
ad core could not be reduced. Although tires both for a gas-snipper, such as an electric vehicle in recent years, 
juired lightweight-ization severely especially, with the tire which has the above-mentioned bead structure, it was not 
le to reply to these demands. 
306] 

roblem(s) to be Solved by the Invention] The purpose of this invention is to offer the radial-ply tire containing air 
lich makes it possible to reduce the weight of a bead core and to attain lightweight-ization, securing the retention span 
a carcass edge with a bead core compared with the former more than an EQC. 
007] 

leans for Solving the Problem] The radial-ply tire containing air of this invention for attaining the above-mentioned 
irpose constructs across a carcass layer between the toes of bead of a right-and-left pair, puts it from both sides with 
3 bead core which consists of a flat steel code around which the tire hoop direction was made to wind the tire cross 
rection both ends of this carcass layer, and is characterized by having arranged so that the major axis of this flat steel 
de may be made to meet the both ends of said carcass layer. 
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1O8] Thus, securing the retention st^fef a carcass edge with a bead core compai]^|ith the former more than 
livalent, since a touch area with the^Wcass layer both ends per unit cross-sectionWrea of a bead core increases by 
'ing put the tire cross direction both ends of a carcass layer from both sides with the bead core which consists of a flat 
si code, and having arranged so that the major axis of this flat steel code may be made to meet the both ends of a 
cass layer, the weight of a bead core can be reduced and lightweight-ization can be attained. 
•09] 

nbodiment of the Invention] Hereafter, the configuration of this invention is explained to a detail with reference to an 
iched drawing. Drawing 1 - drawing ! illustrate the radial-ply tire containing air which consists of an operation 
;talt of this invention. In drawing, between the toe of bead 1 of a right-and-left pair, and 1, two-layer carcass layer 2a 
which the laminating was carried out in and abroad, and 2b are constructed across, and this carcass layer 2a and the 
: cross direction both ends of 2b are put between the interior of the bead core 3, respectively . The two-layer belt layer 
> annularly arranged over 1 round of tires on the outside of carcass layer 2b in the tread section 4. 
•10] As shown in draw ing 2 , respectively, 1 or two or more carcass codes 6 are made to go and come back to carcass 
er 2a and 2b continuously between the bead core 3 of a Uichi Hidari pair, and 3, and they are formed. This carcass 
er 2a and 2b do not have the cutting fracture surface to tire cross direction both ends, but can produce it continuously 
a shaping drum etc. The both ends of this carcass layer 2a and 2b are put from both sides by the bead core 3 which 
kes a tire hoop direction come to carry out multiple-times winding of the flat steel code 3a as shown in drawin g^ , 

pectively. . , 

HI] That is, to two-layer carcass layer 2a and 2b, the bead core 3 is formed crosswise [ tire ] at three layers, and puts 
cass layer 2a and 2b between the layer. Flat steel code 3a has the twist structure which consists of two or more 
inds as shown in drawing 6 , and it has the major axis L and minor axis S which are specified by the outermost edge 
these strands. In the bead core 3, the major axis of flat steel code 3a is arranged so that the both ends of carcass layer 
and 2b may be met. . . 

>12] With the radial-ply tire containing air mentioned above, carcass layer 2a and the tire cross direction both ends ot 
are put from both sides with the bead core 3 which consists of flat steel code 3a, and since it arranges so that the 
jor axis of flat steel code 3a may be made to meet the both ends of carcass layer 2a and 2b, a touch area with the both 
is of carcass layer 2a per unit cross section of the bead core 3 and 2b increases. Therefore, securing the retention span 
a carcass edge with the bead core 3 compared with the former more than equivalent, it becomes possible to reduce the 
ight of the bead core 3, and lightweight-ization of a tire can be attained. 

)1 3] What is necessary is just to put the both ends of at least one-layer carcass layer with the bead core which consists 
a flat steel code, when preparing a two or more layers carcass layer as mentioned above. For example, you may make 
»ut only carcass layer 2a arranged at the tire inside as shown in drawing_4 with the bead core 3 which consists of flat 
el code 3a. Moreover, you may make it put two-layer carcass layer 2a and 2b with the bead core 3 in one, as shown in 
iwing 5 . In any case, the retention span of a carcass edge with the bead core 3 is fully securable. 
)14] when a two or more layers carcass layer is prepared, the retention span of a carcass edge with a bead core 
;reases as mentioned above ~ in addition, since the endurance of a carcass layer improves by the laminated structure, 
s suitable as the high internal pressure tires the object for light trucks, the object for RV, the object for electric 
licles, for spares, etc., or a tire for passenger cars for high-speed transit. That is, since a limitation was in the code 
mber which one carcass code is knit up like before, a carcass layer is formed, and bead structure which put the both- 
y clinch section with the bead core is premised on the so-called carcass layer of single ply, and is arranged in a 
•cass side, it was unsuitable for the tire used at the bottom of the Takani pile, or a high speed. However, according to 
: above-mentioned operation gestalt, it becomes possible by preparing a two or more layers carcass layer to constitute 
: suitable radial-ply tire containing air for use at the bottom of the Takani pile, or a high speed. 
)1 5] In this invention, it is desirable 0.4 to 0.75 and to set still more preferably the flat ratio (a minor axis/major axis) 
a flat steel code to 0.4-0.6. If ****** [ as opposed to / that the flat ratio of this flat steel code is less than 0.4 / the rim 
a bead core ] becomes inadequate and exceeds 0.75 conversely, the effectiveness of lightweight-izing will no longer 
acquired. Moreover, as for a flat steel code, it is desirable that it is what has the twist structure (N:2 or more integers, 
iferably integer of 3-7) of lxN which consists of two or more strands. When the flat steel code which has the open 
ucture which permits internal permeation of coat rubber through the opening between strands especially is used, some 
5tic deformation becomes possible by existence of the coat rubber with which the bead core infiltrated into the 
erior of a flat steel code. Therefore, since a bead core carries out elastic deformation when the big force is applied to a 
rt of toe of bead at the time of tire attachment and detachment, tire attachment and detachment are repeated and the 
vantage of being hard coming to generate a permanent set is in a bead core as a line. 
)16] 
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cample] Tire size was set to 185 / <3^feK and the tire and the comparison tire w^fc&anufactured this invention tire 1 
1 conventionally which changed oi^Rad structure as follows in the tire structu^^own in drawing..! . 
5 invention tire 1 carcass code is made to go continuously between the toes of bead of a Uichi Hidari pair, a carcass 
er is formed, and it puts with the bead core which consists of a flat steel code around which the tire hoop direction 
s made to wind the tire cross direction both ends, and was made to make the major axis of this flat steel code meet the 
h ends of a carcass layer. As a flat steel code which constitutes a bead core, that in which a flat ratio has the opening 
st structure (the diameter of a strand: 0.43mm, major-axis: 1 .30mm) of 1x6 by 0.55 was used, and the number of 
iding was set up so that 12 codes might grasp the both ends of a carcass layer. 

117] A tire carcass code is made to go continuously between the toes of bead of a Uichi Hidari pair conventionally, a 
cass layer is formed, and it was made to put with the bead core which consists of a steel code around which the tire 
)p direction was made to wind the tire cross direction both ends. As a steel code which constitutes a bead core, what 
j the twist structure (the diameter of a strand: 0.35mm, diametenof codel.35mm) of 2+7 was used, and the number of 
iding was set up so that 12 codes might grasp the both ends of a carcass layer. 

II 8] A comparison tire carcass code is made to go continuously between the toes of bead of a Uichi Hidari pair, a 
cass layer is formed, and it was made to put with the bead core which consists of bead wires around which the tire 
Dp direction was made to wind the tire cross direction both ends. As bead wires which constitute a bead core, the 
gle track (diameter: 1 .05mm) which has a circular cross section was used, and the number of winding was set up so 
t 12 codes might grasp the both ends of a carcass layer. 

)19] About these trial tire, bead core weight, the amount of displacement of the carcass edge at the time of 
canization shaping, and the permanent set produced to a bead core by tire attachment and detachment were evaluated 
h the following test method, and the result was shown in Table 1 . 

ad core weight: The bead core weight used for each trial tire was measured, and the characteristic which sets a tire to 
3 conventionally showed. The weight of a bead core is so light that this index number is small. 
)20] The amount of displacement of the carcass edge at the time of vulcanization shaping: Vulcanization shaping of 
:h trial tire was carried out applying internal pressure, and the amount of displacement of the carcass end position 
sr the vulcanization to the carcass end position at the time of un- vulcanizing was measured. The characteristic which 
s a tire to 100 showed the evaluation result conventionally. There are so few amounts of displacement of a carcass 
$e that this index number is small. 

)21] The permanent set of a bead core: After repeating wearing and desorption 5 times, respectively and performing 
m to a rim, using a press rod for each trial tire, the permanent set produced to the bead core was checked visually, 
e evaluation result showed by "**" what produced what has not produced the permanent set to a bead core to "A" and 
ead core. 
)22] 
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)23] It was able to reduce bead core weight sharply, controlling the amount of displacement of the carcass edge at the 
te of vulcanization shaping on a par with the former while the mass production of a carcass layer was possible for this 
-ention tire 1, so that clearly from this table 1 . And this invention tire 1 repeated attachment and detachment, and a 
manent set had hardly produced it to a bead core as a line. On the other hand, conventionally, since the oblateness of 
ode was 1.00, although the weight of a bead core is heavy compared with this invention tire 1, the amount of 
placement of the carcass edge at the time of vulcanization shaping has become more than the EQC, and, moreover, 
:h of tires and comparison tires had produced the permanent set to the bead core by the repeat of attachment and 
;achment. 

)24] Next, in this invention tire 1, only various flat ratios of the flat steel code which constitutes a bead core were 
inged, this invention tires 2-4 were manufactured, the same trial as the above was performed, and the result was 
)wn in Table 2. In addition, the result of Table 2 is an index number which sets this invention tire 1 to 100. 
>25] 
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)26] In this invention, the flat ratio of a code was able to acquire the effectiveness of reducing the weight of a bead 
re, 0.75 or less, fully securing the retention span of a carcass edge with a bead core in the range preferably set to 0.4- 
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so that clearly from this table 2. 

27] ^ 

feet of the Invention] As explained above, according to this invention, a carcass layer is constructed across between 
toes of bead of a right-and-left pair. By having put from both sides with the bead core which consists of a flat steel 
e around which the tire hoop direction was made to wind the tire cross direction both ends of this carcass layer, and 
ing arranged so that the major axis of this flat steel code may be made to meet the both ends of a carcass layer 
airing the retention span of a carcass edge with a bead core compared with the former more than equivalent, the 
ght of a bead core can be reduced and lightweight-ization can be attained. 

28] Moreover, according to this invention, the suitable radial-ply tire containing air for use at the bottom of the 
:ani pile or a high speed can be constituted by preparing a two or more layers carcass layer between the toes of bead 
i right-and-left pair, and putting the both ends of at least one-layer carcass layer with an above-mentioned bead core. 
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